Study aims and objectives 125
The primary aim of this paper was to provide a better understanding of the views of a 126 group of food safety stakeholders (Environmental Health Officers, Food and 127
Beverage Managers, Academics) towards the construct of food safety culture. In 128 order to probe deeper into these views and attitudes we also carried out an 129 evaluation of the FSA approved toolkit. The specific objectives of the paper were 130 twofold: 131 1. To analyse the views towards and the challenges, barriers and opportunities in 132 adopting safety culture in the food industry; 133 2. To evaluate attitudes towards a specific toolkit that assesses food safety culture. 134
Methods 135

Participants 136
A total of 30 semi-structured interviews (n=30) were carried out between January 137 and May 2016. Fifteen participants were Environmental Health Officers (EHOs) (from 138 the East Midlands region in the UK); twelve were employed as Food and Beverage 139 managers (from the East Midlands region in the UK and Europe); three were 140 academics (from the West Midlands and East Midlands regions in the UK). Two of 141 the academics also worked as part-time consultant food inspectors. Table 3 shows 142 details of participants' background and experience in the food safety industry. 143 144 Table 3 about here  145 146 Environmental Health Officers (EHOs) were recruited by contacting councils across 147
England; Food and Beverage Managers were recruited by contacting Universities 148 and a food business located in the Midlands of the UK. A final set of participants 149 worked as University-based Academics and also worked as either part-time EHOs or 150 consultant food safety professionals. Participants were selected on the basis that 151 they were from varying employment backgrounds (i.e. public and private sector 152 employees and Universities) in order to get diverse opinions about assessing safety 153 culture in food businesses. We recruited EHOs and food inspectors employed by 154 food businesses (e.g., Food and Beverage managers) in order to get an insight into 155 the problems of assessing food safety culture and to assess the possibility of 156 evaluating safety culture in food businesses. Academics (all of whom were either ex-157
EHOs or current consultant food inspectors) were recruited in order to get an 158 alternative (scientific) perspective of the need for safety culture in food businesses. 159
Being full-time academics, the authors found a difference in their response 160 compared to those of EHO and food inspectors. A purposive sampling strategy was 161 employed in order to ensure that there was a representative and qualified sample in 162 the various categories. Purposive sampling relies on the researcher's judgement in 163 terms of setting the criteria for selecting participants who possess specific 164 characteristics (Morse, 2004) . Interviews lasted between 25 -40 minutes and were 165 digitally recorded and transcribed. 166 167
Interview schedule 168
A semi-structured interview schedule was developed and reviewed by both the 169 authors. It consisted of three sections: section 1 included questions about 170 participant's experience and their area of work in the food industry; section 2 171 included questions on the current systems used to assess food safety (e.g., Food 172
Hygiene Rating Scheme, Food Safety Management System, Hazard Analysis and 173
Critical Control Points -HACCP). The final part of the interview schedule consisted 174 of questions regarding perception of food safety culture among participants. In this 175 section, questions mainly focussed on three elements: (1) safety culture; (2) food 176 safety culture; and, (3) the government approved toolkit developed to assess food 177 safety culture. Questions covering safety culture and food safety culture aimed to 178 provide a better understanding of the participants' grasp of the terms. Questions on 179 the toolkit were designed to probe further into food safety practitioner's views on the 180 practicality of using the FSA toolkit. The lead author who has had extensive training 181 on how to perform qualitative studies and conduct interviews carried out the 182 interviews. 183
Data analysis procedure 184
Before content analysis can begin, they need to be stored in a format that can be 185 easily analysed. In order to do this, interviews are transcribed and coded. Coding 186 involves summarizing transcriptions into groups in order to make comparisons easier 187 (Braun and Clarke, 2006 ). Each group is as similar to each other as possible and as 188 different in concepts from other groups as possible. All interviews were manually 189 transcribed into Microsoft Word documents. They were then broken down into 190 sections according to the interview schedule in the NVivo (version 10) qualitative 191 data analysis software package. Themes were identified from the data collected 192 instead of trying to fit the themes into a pre-existing coding frame. This form of 193 coding is called inductive thematic coding (Braun and Clarke, 2006) and was used to 194 organize and describe the data set in rich detail and to identify, analyse and report 195 patterns within the data . Rating Scheme, Food Safety Management System), if they were made to use a 360 thirty-two-page long document, they would not be able to do an efficient job and 361 complete inspection targets that had been set by their managers: 362 The encouraging aspect of this study was that although participants had issues with 458 the current version of the toolkit, they understood the importance of a positive safety 459 culture in a food business and the link between positive safety culture and food 460 safety. In addition to the points mentioned in section 3.2.2., participants also 461 suggested the following improvements to the toolkit to make it practical to use. 462 
… I would have text but if English isn't your first 470 language, [then I would like it to be] pictorial." (Head of Catering) 471 472
Participants felt that the toolkit in its current state was too wordy: 473
"… I would try to plain English it a bit more. I do sometimes find that official 474 documents can get a bit wordy …" (Environmental Health Officer) 475 476
Inclusion of an anonymous section for employees' opinions 477
Participants felt that it was essential to get employees' views on the culture within a 478 food business and how they perceived the management's attitudes and behaviours 479 towards them. However, the drawback here is that only businesses with full-time 480 staff would be able to get their employees to participate, as it would be impossible to 481 inculcate a business' culture in part-time employees: 482 
483
"It is extremely important to get the employees' views on what they perceive the 484 company wants them to follow with regards to safety. They tend to fill these
Summary of findings 507
The findings from interviewing Environmental Health Officers (EHOs), Food and 508
Beverage Managers and Academics are summarized in Table 5 in terms of  509 challenges, barriers and future opportunities of safety culture in the food industry. 510 Table 6 summarized the strengths and weaknesses of the toolkit. 511 512   Tables 5 and 6 about here  513   514 4.2 The value of food safety culture 515
Most of the stakeholders interviewed felt that culture had an important role to play 516 with regard to food safety and hygiene and felt that there was a complex interaction 517 between the two -having a positive safety culture would lead to food safety and 518 hygiene. With frequent budget cuts by the government and the number of food 519 businesses constantly on the rise, the already under-pressure EHOs felt that they 520
would not be able to do justice to additional evaluation. Due to the length of the 521 toolkit, they feared that there would be a lack in efficiency and this would lead to an 522 increase in the number of food-borne illnesses and deaths. This is also a view 523 shared by the report of a recent investigation (Tombs, 2016) . The study showed that 524 the number of inspections carried out by food inspectors in the UK had decreased 525 significantly over the last ten years and this could lead to potential public health 526 concerns due to an increased risk of food-borne illnesses and outbreaks. Although 527
Food and Beverage managers were more open towards using a toolkit to evaluate 528 safety culture, they only wanted to assess these evaluations either once a year or 529 quarterly, in the form of audits, and then design a plan accordingly. 530
Integrating food safety culture with other ways of working 531
Food and Beverage managers preferred using a condensed toolkit. EHOs were not 532 as welcoming to the idea of assessing safety culture in every business they 533 inspected and preferred the toolkit to be merged with existing evaluation tools such 534 as the Food Safety Management System or the Food Hygiene Rating Scheme. The 535 positive here was that all stakeholders appreciated the importance of adopting a 536 proactive approach towards safety culture in food businesses. They felt that adopting 537 such an approach would reduce the number of legal notices and the time taken to 538 carry out inspections as changing the safety culture would improve the approach 539 towards food safety as well as health and safety. The effectiveness of a condensed 540 tool can also be seen from the case where one of the participants had used a similar 541 tool to assess occupational safety culture and felt that the one-page tool that they 542 used was quite effective, time saving and reliable. 543
The diversity of food safety cultures 544
Food industries being complex organisations comprising of multiple units, each with 545 its own culture (Antonsen, 2009) , it would be challenging to develop a tool/toolkit that 546 could effectively evaluate all the diverse cultures across the business. In addition to 547 this, it would also be challenging to develop a 'one-size-fits-all' toolkit that could 548 effectively assess takeaways, small and medium-large scale businesses. Another 549 challenge would be to evaluate safety culture in businesses that employ 550 casual/temporary workers as these workers do not work in one business/site for long, 551 and would hence fail to understand the culture of the food business. A 552 comprehensive yet effective toolkit with softer user-friendly language would be 553 paramount in the new toolkit. The toolkit was easy to comprehend and use until 554
Level 1 however, when they crossed over to the next level of the toolkit, they found it 555 to be repetitive and time consuming as the presence of many 'unwanted levels' 556 made the document overly complicated. 557
EHOs and Food and Beverage managers felt that assessing safety culture was an 558 implicit part of their routine inspections. As inspectors' experience and instincts aid in 559 evaluating safety culture, it is essential to include this element in the toolkit. However, 560 since new or relatively new food inspectors would also use the toolkit, it would have 561 to cater to their needs too. Since they (new food inspectors) have no practical 562 experience, it would be advisable to include a guidance section to aid them in 563 evaluating safety culture in the food business. 
Conclusions, limitations and future work 578
As seen from this study, stakeholders valued the importance of 'food safety culture' 579 and were aware of the risks of degradation in safety culture even in 'mature' 580 organisations. They understood the benefits of assessing safety culture in food 581 businesses and had various thoughts on what the factors were that were to be 582 measured and how to measure them. Assessing safety culture in some guise or 583 other can prove to be useful as it provides valuable insights when used appropriately 584 (Ackroyd, 2008) . However, there are also a few challenges with attempting to 585 measure error and safety culture due to the various characteristics of food 586 businesses. Food businesses are complex sociotechnical systems as seen from the 587 study by Nayak and Waterson (2016) . Although processes may appear to be simple 588 (e.g., beef production), they go through many steps (e.g., health screening of cows, 589 cleaning, processing, packaging and transportation) and involve a large range of 590 care-processes (e.g., prevention of cross-contamination, working under sterile 591 conditions, temperature control, regular change of clothing, using gloves) 592 (Pennington, 2014) . Food safety culture would vary based on the "characteristics of 593 the work tasks, locations, people involved, etc." (Waterson, 2014, p.372) . Different 594 roles and types of food businesses will call for different attitudes towards safety, 595 making the measurement of food safety culture more exclusive and difficult. Quite 596 often, safety culture and safety climate are used interchangeably as the latter is a 597 distinct yet related concept (Edwards et al., 2013 and Gadd and Collins, 2002) . It is 598 essential that a safety culture tool assess safety culture and not the safety climate of 599 a food business. 600
The current FSA toolkit limits its set of participants to managers and food business 601 operators. It does not involve communication with or feedback from employees 602 working on the factory floor. In order to carry out a detailed analysis of the safety 603 culture in the food business, it is important to make sure that none of the business 604 stakeholders is under-represented. The new toolkit should be able to get the 605 employees' understanding of safety culture and their views on the food business' 606 views on safety culture. This could either be done by personnel using the toolkit 607 speaking to the employees or by employees filling out a questionnaire. It is also 608 important to keep in mind that food businesses are very different from each other. 609
Their operational functioning may vary a great deal across businesses (e.g., small 610 and large-scale businesses); also, "staff may have different attitudes towards safety" 611 (Waterson, 2014 , p.374) based on their roles (e.g., permanent and temporary staff). 612
Hence, surveys and toolkits would need to be tailored and modified in line with the 613 type of business. 614
Although the intentions of toolkits (online or text-documents) and questionnaires are 615 to aid process industries to assess key aspects of their safety culture to identify 616 improvements, there are quite a few potential limitations (e.g., internal anchoring and 617 not having an action plan in place due to using the toolkit or questionnaire just as a 618 measurement tool). The challenge facing safety culture assessment tools is to make 619 sure that they aid improvement and not unwittingly lead organisations astray 620 (Ackroyd, 2008) . If not designed and used properly, they can be positively 621 misleading and the dangers of this could be even more harmful than not using these 622 tools, as food businesses would unwittingly have a false sense of self-belief in their 623 safety cultures. Questionnaires, surveys and other tools evaluating attitudes should 624 not solely be used on acceptable/unacceptable basis as responses could be based 625 on issues affecting staff within the food business (e.g., pay, work conditions, attitude 626 of line-managers). This would limit their ability to be used as an absolute measure of 627 performance. Results from these tools must be used to complement insights gained 628 from other safety performance measures such as the Food Safety Management 629
Systems or the Food Hygiene Rating Scheme. If used in combination, they can 630 reveal hidden issues which otherwise may be missed. 631
The biggest limitation of Food and Beverage managers assessing safety culture in 632 the food businesses they work in is 'internal anchoring'. In the nuclear industry, such 633 form of evaluation has shown that although internal staff judge things to be 634 acceptable, peers from outside the organisation had different judgement standards. 635 (Ackroyd, 2008) . Internal anchoring is high in industries that are relatively insular and 636 for such businesses, getting an external perspective would be useful. In the food 637 industry, this could be the case with small-scale food businesses or businesses 638 where food safety and health and safety are not given much importance. 639
In addition to using toolkits and questionnaires, other concepts such as 'safety 640 intelligence' also offer potential to better food safety culture analysis. This concept is 641 built on the foundation that senior managers have an influence on organisational 642 safety, which in-turn impacts the safety culture of a business. Safety intelligence 643 relates to the ability of senior managers to develop and enact safety policies (Fruhen, 644 et al., 2014) . As not much work has been done in food safety culture, much needs to 645 be learnt from past work within safety-critical industries as there is potential which is 646 yet unrealised. 647
There is a vast sea of opportunities in developing a safety culture analysis tool in the 648 food industry as can be seen from this study. The challenge would be to make this 649 tool a small addition to existing evaluation tools such as the Food Hygiene Rating 650 Scheme (FHRS) or the confidence management systems. Another system that was 651 Table 3 This section contains 'high level' advice that can be given to food businesses once they are categorized. Table 3 contains the 'theme of advice' that 'may be' given to Level 1 categorized businesses. Table 4 provides 'high level' advice for Level 2 categorized businesses. This table has the 'theme of advice' for each element within the various categories.
8 Table 4 Appendix A: Food safety culture matrix: Element specific descriptions Opportunities and positives Barriers and challenges Participants were aware of the importance of safety culture.
Clearly defining safety culture for stakeholders' as well as food business operators' understanding of the term. Safety culture is already a core part of food businesses, although it might be without their knowledge.
Limiting the effect of negative business culture on employees so as to not change their attitudes for the worse. Stakeholders felt that assessing food safety culture was an implicit part of inspections and it was important to adopt a proactive approach towards addressing it.
Limiting the role of national and micro-cultures.
Designing a toolkit which is comprehensive, reliable and valid and yet easy and practical to use. Addressing different types of food businesses (e.g., small, medium and large-scale businesses; businesses that employ temporary and permanent staff). 
Strengths
Weaknesses Detailed overall analysis of food safety culture in the business.
Repetitive nature of Level 2 and length of the toolkit. Makes understanding new concepts (e.g., food safety culture) easier as they are clearly defined in Appendix C of the toolkit.
Use of complicated titles in the categorization section and complex language: this would be an even bigger problem for food inspectors and food business operators whose native language is not English. Helps in adopting a proactive approach to safety culture.
As it is not merged with other existing schemes such as the Food Hygiene Rating Scheme or the Food Safety Management Systems, it becomes an additional document Environmental Health Officers have to use during inspections. Makes local authority personnel think about the importance of a positive safety culture in food businesses (once they have read the document completely).
Inability to assess micro-cultures and differentiate food safety cultures in food businesses with temporary and permanent staff.
Involves communication with management in food businesses, thereby, helping to understand their commitment to safety and developing a positive safety culture.
Inability to assess small and large-scale food businesses differently
No fixed sample size required for carrying out assessments, especially in large-scale food businesses. The toolkit is designed primarily for use by local authority personnel and not for food safety managers.
